Introduction
Th e United States has remarkable water systems, developed over two centuries of technological, institutional, and economic advances. Yet the benefi ts of those systems have not been felt equally across regions, communities, or populations. And the adverse consequences of inadequate water quality or quantity, and the lack of responsiveness of some water institutions to community input and participation, have helped contribute to the growing environmental justice (EJ) eff ort to reform water policies based on respect and justice for all, free from discrimination, bias, or inequity. In communities from Detroit to New Orleans, the inner city to the tribal areas, eff orts to understand and address EJ issues around water are beginning to take shape.
Environmental justice research documents disproportionate environmental burdens facing low-income communities and communities of color, ranging from high concentrations of hazardous facilities to contaminated groundwater from agricultural activities. Environmental justice contextualizes the environmental conditions that threaten the physical, social, economic, or environmental health and well-being of these communities within overall patterns of racism, classism, and other forms of discrimination in the US economy, government, and society in general. Water justice is one piece of a larger vision for EJ. Concepts of the "soft path for water" and of water justice demand that all communities be able to access and manage water for benefi cial uses, including drinking, waste removal, cultural and spiritual practices, reliance on the wildlife it sustains, and enjoyment for recreational purposes (EJCW 2005 ) .
WATER AND ENVIRONMENTAL JUSTICE Amy Vanderwarker
Water is life. Th e People's Water Board advocates for access, protection, and conservation of water. We believe water is a human right and all people should have access to clean and aff ordable water. Water is a commons that should be held in the public trust free of privatization.
Th e People's Water Board promotes awareness of the interconnectedness of all people and resources.
-Mission of the People's Water Board of Detroit, Michigan
Recent experience in Detroit off ers an example of both the challenges and innovative solutions associated with inequities in water policy and management. Frustrated by a series of water shutoff s, threats of privatization, and a closed and unresponsive water board, residents from across Detroit formed a People's Water Board to shadow the governing Board of Water Commissioners of the municipal water supplier, the Detroit Water and Sewage Department. Th e demands of the People's Water Board include a citywide water aff ordability plan, public control of water services, and more transparent water decision making (People's Water Board 2009 ). Th ese kinds of organizing eff orts in Detroit, a predominantly African American city with high rates of poverty and unemployment, exemplify growing community responses to water injustices, especially the chronic lack of access to safe, clean, aff ordable water in some low-income communities and communities of color.
Th is chapter draws on concepts that EJ advocates and organizers from across the country have long used to demand healthy, clean places to live, work, and play as a framework to explore water-specifi c EJ issues in federal policy and to identify needed policy changes. We explore some of the most severe and well-documented examples of water injustices and their underlying causes, with recommendations to better incorporate EJ into federal water policy. Indigenous water issues are addressed separately (see chapter 4: Tribes and Water), however, any consideration of water injustices must highlight both the historical legacy of indigenous water struggles and the imperative need to address current indigenous water concerns.
The Environmental Justice Movement
Environmental Justice affi rms the sacredness of Mother Earth, ecological unity and the interdependence of all species, and the right to be free from ecological destruction. Environmental Justice demands that public policy be based on mutual respect and justice for all peoples, free from any form of discrimination or bias.
-First and Second Principles of Environmental Justice
Many communities have struggled to protect their natural resources and quality of life for years, but the modern EJ movement emerged from several currents of social justice activism in the 1970s. It gained momentum from grassroots struggles around the country to protect community lands and people from pollutants. Th e movement expands the defi nition of the environment to include where people live, work, and play. In doing so, it challenges mainstream environmentalism to move beyond ecological protection and address the broad hazards that low-income communities and communities of color face (Cole and Foster 2001 ) .
Th e EJ movement challenges the exclusive nature of environmental decision making. For example, decisions about where to build a dam have historically been made without any input from those who would be most aff ected by the proposal-such as the people displaced by fl ooding or the people whose water would be dammed. To counter this pattern, the EJ movement has worked to ensure the voices of those most aff ected by environmental decisions are involved in a transparent decision-making process (Di Chiro 1996 ) .
In 1991, the First National People of Color Environmental Leadership Summit authored the 17 Principles of Environmental Justice, which remain foundational today. Th e principles outline three major concepts of EJ: no community should bear a disproportionate burden of environmental hazards, all communities should have access to environmental benefi ts, and decision-making processes need to be transparent and include community voices.
Many early EJ struggles revolved around battles to prevent the siting of toxic facilities, ranging from refi neries to hazardous waste facilities, in low-income communities and communities of color (Cole and Foster 2001 ) . Water issues were and continue to be a piece of many fi ghts, but rarely has a comprehensive EJ analysis applied directly to water problems and the range of agencies involved in water management.
Mounting pressure on both state and national governments resulted in the creation of a federal-level policy infrastructure to incorporate EJ into environmental decision making. In 1992, the federal Environmental Protection Agency (EPA) created an Offi ce of Environmental Justice and in 1993 established a National Environmental Justice Advisory Committee (NEJAC) to provide independent advice and analysis from stakeholders on EJ issues (EPA 2010b) . In 1994, President Clinton signed Executive Order 12898, directing agencies receiving federal funding to address the disproportionate environmental impacts of their policies and programs on low-income communities and communities of color. Th e executive order also established an Interagency Working Group on Environmental Justice, bringing together representatives from 12 federal agencies to integrate EJ into federal programs, including agencies with water jurisdiction.
Environmental Justice and Federal Water Policy
All federal agencies involved in national water policy, no matter their diversity or jurisdiction, are encompassed within the executive order on EJ. As was noted in chapter 2: Legal and Institutional Framework of Water Management, "federal water policy" includes the literally dozens of agencies, laws, Congressional committees, and regulations designed to manage water resources in the United States. It includes sweeping pieces of legislation such as the Safe Drinking Water Act (SDWA) and the Clean Water Act (CWA), as well as water provisions within legislation as diverse as that governing the Department of Agriculture and the Resource Conservation and Recovery Act, which manages hazardous waste disposal. Th e Bureau of Reclamation and the Army Corps of Engineers build and operate large-scale, publicly funded water projects, which develop water resources for irrigation, domestic supplies to urban areas, and hydropower. With the exception of the Army Corps, all have been represented within the Interagency Working Group on Environmental Justice.
Federal environmental policy, including water policy, has struggled to fully institutionalize EJ, despite the strong guidance of NEJAC. Independent studies by the National Academy of Public Administration, the US Commission on Civil Rights, and the Offi ce of the Inspector General have all reached similar conclusions: EJ "has not yet been integrated fully into the agency's core mission or its staff functions" (NAPA 2001 ) and "federal agencies have not established accountability and performance outcomes for programs and activities" (USCCR 2003 , 8) . As result, there has been little eff ective or comprehensive implementation of EJ policies (OIG 2006 ) .
Th e history of federal water policy has created a particular set of EJ issues. Federal water policy has prioritized use of water for economic purposes, primarily through large-scale water developments, such as dams, irrigation, and fl ood control, and in doing so, has overlooked a range of impacts on specifi c communities and the environment (Steinberg 1993 ) . A heavy reliance and emphasis on "engineering" solutions to water problems, such as dams, has emphasized technological skills rather than community voices or local consequences (Espeland 1998 ; Donahue and Johnston 1998 ) . Correspondingly, water decisions, whether at a local or federal level, have been exclusive and opaque (EJCW 2005 ; Ingram, Whiteley, and Perry 2008 ) . Consequently, as water scholars Helen Ingram, John Whitely, and Richard Perry note, "many water developments fail to satisfy the basic distributional equity and environmental justice tenet that no groups, particularly the disadvantaged, should be made worse off . . . because of water policies" (2008, 16) .
Documenting Environmental Injustices
Th e poor and especially the nonwhite poor bear a disproportionate burden of exposure to suboptimal, unhealthy environmental conditions in the United States.
- Evans and Kantrowitz ( 2002 ) In the past several decades, there have been hundreds of studies investigating the correlations between race, income, and environmental burdens.
1 Literature reviews reveal overwhelming evidence that backs up what many communities long suspected: Race and class matter in the distribution of environmental burdens. Toxic waste sites and facilities that release toxic emissions are more likely to be sited in low-income neighborhoods, with primarily nonwhite residents (Bullard et al. 2007 ; Fricker and Hengarten 2001 ; Rowan and Fridgen 2003 ) . Health in the United States is inextricably linked to race and class. Lower-income communities and communities of color have higher rates of a vast array of diseases ranging from asthma to lead poisoning to higher rates of mortality (Evans and Kantrowitz 2002 ; Brulle and Pellow 2006 ; Gee and Payne-Sturges 2004 ; Quintero-Somaini and Quirindongo 2004 ; Williams and Collins 1995 ) . An analysis of California health data suggested that about 250,000 Californians sometimes go without water due to insuffi cient supply or are exposed to contaminated water, and that many of these residents "reside in rural, economically disadvantaged communities" (Wilber 2003 ; Moore and Matalon 2011 ) .
As a result, low-income communities and communities of color may experience the cumulative impacts of exposure to a wide variety of contaminants or disproportionate lack of access to resources. According to NEJAC, the idea of cumulative risks and impacts is the "matrix of physical, chemical, biological, social and cultural factors which result in certain communities and sub-populations being more susceptible to environmental toxins, being more exposed to toxins, or having compromised ability to cope with and/or recover from such exposure" (NEJAC 2004 , i) .
Th ere are many barriers to achieving change for EJ in communities. More affl uent communities have an array of privileges that help ensure healthier environments, including more political infl uence and resources to fi ght unwanted environmental hazards (Brulle and Pellow 2006 ). An Institute of Medicine report on EJ and public health found that "there are identifi able communities of concern that experience a certain type of double jeopardy in the sense that they (1) experience higher levels of exposure to environmental stressors in terms of both frequency and magnitude and (2) are less able to deal with these hazards as a result of limited knowledge of exposures and disenfranchisement in the political process" (Committee on Environmental Justice 1999 , 6).
Th ese problems extend to water resources. Water injustices within federal water policy include:
• Instances where low-income communities and communities of color are disproportionately burdened by water hazards, ranging from lack of clean drinking water to higher exposure to fi sh contamination;
• Legacies of discrimination in land-use planning and housing that perpetuate water inequities, such as exposure to lead contamination in drinking water;
• Inequalities in the enforcement of water-specifi c policies and regulations;
• Gaps in existing regulations around water policy and a lack of regulations around critical water justice issues;
• Cumulative risks and impacts to low-income communities and communities of color that are overlooked;
• Community voices and water needs that have been excluded from federal water policy.
Regional studies and stories from across the country document the water struggles of low-income communities and communities of color and demonstrate that there is much progress to be made before water justice is achieved in the United States. Accurate data on water quality and water use do not exist in many places and is not comprehensively collected nationwide (see chapter 1). Th ere is also a lack of data comparing water issues in the context of race and income. For example, the US Census once collected information on individual sources of drinking water, but the question is no longer asked, making it diffi cult to assess questions of inequitable access to water (GWTF 2007 ) .
Lack of access to safe, clean drinking water and wastewater services Th ere is a widespread assumption that safe, aff ordable water for drinking and household use is available to all residents in the United States-indeed UN estimates of urban populations with access to safe water or sanitation oft en assume 100 percent coverage in the United States. Th e reality is that some low-income communities and communities of color lack access to water for the most basic human needs. Th is lack of access to clean, safe drinking water can be caused by contamination in the water or because of a lack of adequate drinking water and wastewater infrastructure, such as old or nonexistent plumbing.
Drinking water contamination
Without water we can't live, but we have nitrates. Th ere is no money put into communities for certain things. Either the community doesn't have enough money to fi x the problem or agencies don't really care about it.
-Jessica Sanchez, resident of East Orosi, California Jessica Sanchez lives in East Orosi, a small predominantly low-income, Latino town in California's agricultural heartland, the San Joaquin Valley. Th e groundwater that is the source of drinking water in East Orosi has been contaminated with nitrates, a result of fertilizer application at large farms and confi ned animal facilities (Harter 2009 ). Nitrates can cause death in infants, reproductive problems, and have been linked to cancer (Moore and Matalon 2011 ) .
Th e federal Safe Drinking Water Act requires all drinking water to meet health standards set by the EPA, but violations occur regularly. In one year alone, the water of nearly one-third of all people drinking water from a public system had a health violation (EPA 2009c) . Over the last fi ve years, more than 49 million people were served by water systems that reported instances of contaminants exceeding federal health limits (Duhigg 2009c ) . Th is leads to widespread, but poorly quantifi ed and hard to measure, health impacts. By one estimate, there are 16.4 million gastrointestinal illnesses caused by contaminated drinking water each year (Messner et al. 2006 ) .
Low-income communities and communities of color often face the most severe and persistent drinking water contamination (Evans and Kantrowitz 2002 ) . Sixtyone percent of drinking water systems on Native American reservations had health violations or other significant reporting violations in 2006, compared with 27 percent of all public systems in the United States (EPA 2009c). One study found that levels of both nitrate and coliform on two reservations in Nebraska were significantly higher than both regional and national averages (McGinnis and Davis 2001 ). Another report linked high levels of industrial contaminants in the drinking water of Latino residents in Tucson, Arizona, to abnormally high rates of adult cancer and neurological disorders in newborns (Pinderhughes 1996 ) . In the Appalachia region of West Virginia, the drinking water supply of low-income communities has been contaminated with coal slurry injections containing a host of toxic chemicals (Sludge Safety Project 2009 ).
Lead is a metal found in natural deposits, but it is commonly used in a variety of household products, old paints and household plumbing materials, and water service lines. Th e greatest exposure to lead comes from swallowing or breathing in lead paint chips and dust, but lead in drinking water is also a health risk. A prohibition on lead in plumbing materials has been in eff ect since 1986, but an old infrastructure can contaminate drinking water with lead. Drinking water can contribute over 20 percent of lead poisoning in children (EPA 2004) , and low-income, African American, and Latino children consistently have disproportionately high levels of lead in their blood (EPA 2000) .
Lack of access to adequate infrastructure for the poor
We're like a hole in the doughnut with regard to sewer, garbage pickup and street lighting . . . . We want a voice in political aff airs and we want the services that are aff orded to everyone around us. We're trying to get communities that have been neglected for 100 years brought up to date, up to code, up to 21st-century standards.
-Maurice Holland, Midway Community Association, North Carolina (qtd. in UNCCR 2006 ) In small towns like Midway, North Carolina, African American residents live with the vestiges of Jim Crow segregation and lack of basic services such as sewer systems . Residents in the small, rural African American community struggle with sewage overfl ows while nearby, white, affl uent communities are developed as major tourism destinations (UNCCR 2006 ) . Researchers in North Carolina found that "discriminatory zoning ordinances and land-use regulations continue to be used to deny African Americans access to basic services and political voice in critical community and economic development decisions" ( Johnson et al. 2004 , 3) .
While many people oft en take the pipes that bring water to their fi ngertips for granted, literally hundreds of thousands of houses across the country lack complete plumbing, many in impoverished rural areas (Gasteyer and Vaswami 2004 ) . Th e 2007 American Housing Survey indicates that 1.1 percent of all housing units lack some aspect of indoor plumbing, rising to 2.3 percent for houses below the poverty level. Over 3 percent of households experienced a water stoppage at some point in the year (US Census 2008 ) .
Numerous studies have shown that these problems are higher among low-income communities and communities of color. One study shows that African Americans are more than twice as likely and Hispanics are more than three times as likely as non-Hispanic whites to live in homes with incomplete plumbing (Mather 2004 ) . Nearly 12 percent of Native Americans on reservations and 30 percent of Alaska Natives lack plumbing (EPA 2001b) . Rural African American households are three times as likely as other rural households to lack plumbing (George, Pinder, and Singleton 2004 ) . In rural subdivisions, called colonias, along the 2,000-mile border between the United States and Mexico, just about one-quarter of all residents lack treated water and 44 percent of the houses do not have wastewater plumbing (FRBD nd). Residents are overwhelmingly Latino, of Mexican descent, and immigrants. About one-third of these residents live below the poverty level and average incomes are as low as $5,000 per year in some areas (FRBD nd).
Discrimination in zoning and construction has denied low-income communities and communities of color basic infrastructure such as sewers and wastewater (Lichter et al. 2007 ; Troesken 2002 ; WERA 2002; Anderson 2008 ) . Colonias, both along the border and in agricultural areas, rural African American communities, and Native American reservations illustrate a material form of racial discrimination (Snipp 1996 ) . And these same isolated rural areas are most likely to lack basic water and wastewater services (Snipp 1996 ) .
Access to, and the scale of, water fi nancing is also oft en inequitable. Water distribution systems are generally fi nanced and constructed at a local level, with some federal support, but such funding (primarily in the form of loans and grants for infrastructure construction) has a series of barriers for low-income water systems (discussed in the next section) and has traditionally failed to address the underlying persistence of water problems in low-income communities and communities of color.
Who pays and who is left out: equity in water financing and funding
Despite the clear evidence that many people in the United States still lack basic water infrastructure, federal appropriations for water projects have been steadily declining since the mid-1960s (Cody and Carter 2009 ). Drinking water and wastewater systems throughout the country, not just those serving low-income communities and communities of color, are facing funding needs estimated between $334.8 and $504 billion over the next 20 years to maintain the current drinking water systems and replace outdated infrastructure (EPA 2009a). In the face of an already glaring gap in services for low-income communities and communities of color, this looming need threatens to exacerbate the existing inequities in both access and funding.
Small systems in need
Ninety-four percent of water systems in the country are small water systems, serving fewer than 3,300 connections (EPA 2009c (Imperial 1999 ) .
According to the Congressional Research Service, the "EPA and states have documented the diffi culties many small systems face in meetings SDWA [Safe Drinking Water Act] rules, and more fundamentally, in ensuring the quality of their water supplies. Major problems include deteriorated infrastructure . . . diseconomies of scale; and limited technical and managerial capacities" (Teimann 2006 , 15) . Because of these barriers, small water systems also have three times the per-household infrastructure need of large systems (EPA 1999a) .
Th ese systems have largely failed to receive the benefi ts of federal environmental programs established to help drinking water systems comply with health standards, primarily through the Safe Drinking Water State Revolving Fund, and to a lesser extent, the Clean Water State Revolving Fund. Federal and state grant or low-interest loan programs are extremely hard to obtain because of extensive engineering and reporting requirements, and oft en small systems "are characterized by narrow or weak tax bases, limited or no access to capital markets, lower relative household incomes, and higher per capita needs" (Copeland 2010 , 7) . Even when grants and loans can be obtained, the cost of installing and operating a new treatment system may put a large cost burden on a low-income community because of the small number of people to share the costs (NDWAC 2003 ) .
Compounding this lack of resources is the failure of states to use provisions within the Safe Drinking Water State Revolving Fund that would assist small communities. Th e federal government allows states to use up to 30 percent of capitalization grants to provide loan subsidies for low-income communities, but most states have used only a fraction of this. State are also empowered to forgive the principal of a safe drinking water loan, but according to the EPA, since 1996, only 16 states have done so, totaling less than 3 percent of all loan funds awarded (Copeland and Tiemann 2008 ) . Also, the EPA has failed to set aside authorized funds for technical assistance to small systems (Tiemann 2009 ). Another study documented the inequitable distribution of the Clean Water State Revolving Fund for wastewater systems: low-income, minority communities were statistically less likely to receive construction grants (Imperial 1999 ) . Federally recognized tribes, which face chronic drinking water and infrastructure issues, are prohibited from receiving more than 1.5 percent of all available funding under the CWA and SDWA, despite the welldocumented need in these areas (EJESC 2009 ).
Agriculture and inequality
Agriculture is the largest water user in the nation, and one of the largest sources of water contamination (EPA 2005; chapter 8: Water and Agriculture). Th e western United States produces the vast majority of the country's crops, but this production would be impossible without large-scale water developments that move water from rivers to farmlands, oft en across great distances. Th e federal Bureau of Reclamation maintains and operates publicly funded infrastructure, such as aqueducts, dams, and pumping stations, and delivers subsidized irrigation water to farms that do not naturally have enough rainfall to sustain production. Th ese subsidies have enabled, and are a critical support for, largescale, corporate agriculture (Reisner 1993 ) . In 2009, the Associated Press found that the Bureau of Reclamation gave out more than $687 million in subsidies over two years to hundreds of farmers in California and Arizona (Burke 2009 ). "Although water subsidies originally may have possessed a legitimate social purpose, that purpose largely has been outlived. Instead of the intended small family farmers receiving the benefi ts, much of the subsidies now go to large growers and corporations" (Candee 1989 , 657-658) .
Federal water policy supports large-scale agriculture, but for the most part, agribusinesses are not held responsible for the impacts of their farming practices (Kimbrell 2002 ) . Th is includes the impacts on local water resources, ranging from the fl ooding of rivers to create dams for irrigation to the contamination of streams and drinking water wells throughout rural areas (Woefl e-Erskine 2007 ; Duhigg 2009b ) . Even though the federal government spends billions on water, energy, and crop subsidies, it does not authorize enough money to help provide safe drinking water to small systems in the same agricultural areas. In some areas of California, farms receive federally subsidized irrigation water piped from hundreds of miles away, while low-income communities next door cannot drink their tap water due to agricultural contamination (Scott 2010 ) .
In studies from California to the Great Plains to the southern states, the communities next to highly profi table farming enterprises oft en struggle with high rates of unemployment, poverty, and a lack of basic water and wastewater services (Carter 2010 ; MacCannell 1983 ; Preston and Bailey 2003 ) . In a study of 13 midwestern agricultural states, with nearly 3 million people, researchers found that rural development funding, which goes to projects such as water and wastewater infrastructure, was about $53 per capita, whereas the top 20 farm subsidy recipients received on average over $1 million in federal payments (Bailey and Preston 2007 ) . Th ough this is an imperfect comparison, it provides a sense of the scale and nature of inequitable federal subsidies.
It is not just federal subsidies that keep large-scale farming afl oat; low-wage labor is also a fi xture of industrialized agriculture (Kimbrell 2002 ) . According to the Occupational Health and Safety Act of 1970, employers are required to provide proper sanitation, including drinking water, for farm workers in the fi elds. However, many studies show that farm workers face a lack of clean, safe water in both the fi elds where they work and the housing that is provided and maintained by farm operations (Vela-Acosta, Bigelow, and Buchan 2002 ). Testing of drinking water wells for migrant farm workers in Colorado found they contained high rates of nitrates (EPA 2009b) . In Washington County, Oregon, which seasonally employs 8,000 migrant farm workers, 40 percent of all migrant farm worker housing lacked access to drinking water (McCauley et al. 2001 ) . In another example, almost half the water supply of migrant farm workers in North Carolina contained bacterial contamination (Cieslski, Handzel, and Sobsey 1991 ) . Federal water subsidies are thus being provided to companies that cannot or will not provide basic water and wastewater services for their employees or in their employee housing, in violation of federal labor laws.
Th e connections between federal water and agricultural policy extend from the Bureau of Reclamation to the Department of Agriculture to the powerful lobbying interests that ensure regular reauthorization of federal subsidies (Reisner 1993 ) . Even though agriculture is a critical piece of local economies and the nation's food security, the larger environmental and social costs of our current system of industrialized agriculture must be reconsidered if there is a true commitment to water justice.
Affordability
If you don't pay your water bills, they cut off your water, and don't give you an opportunity to appeal. Th en they transfer the bills above $100 to property tax rolls for collection. If you can't pay, your house can be foreclosed . . . . People lose their homes, business and can even lose their children.
-Maureen Taylor, Michigan Welfare Rights Organization (qtd. in NCLC 2006 ) Aft er over 40,000 families had their water shut off in one year, the Michigan Welfare Rights Organization launched a campaign to create a citywide plan to ensure aff ordable water for Detroit's low-income residents. For low-income households, aff ordability is a question of both the economic burden a water bill places on a resident and whether that resident is being forced to displace other essential services to provide the basic need of water. Th e EPA defi nes water service aff ordability as 2.5 percent of Median Household Income (MHI). As long as water bills do not exceed 2.5 percent of MHI, water service is considered aff ordable. However, the MHI obscures many of the large discrepancies in the range of incomes in an area, or the geographic distribution of diff ering incomes. Although, on average, people can be paying less than 2.5 percent of their income on water bills, low-income households may be paying a much higher percentage. The percentage of MHI spent on a water bill also may not encompass all the water-related costs that a household may bear. For example, if household members must purchase bottled water because their water is contaminated, the actual amount they are paying is much higher.
Th e economic crisis that began in 2009 sharpened the types of aff ordability issues that Detroit faced. Reports of water shutoff s have become more common as utilities have been raising rates, becoming more aggressive in collecting overdue water bills, and shutting off accounts as their investments have fallen due to the recession (Smith 2008 ; DePalma 2007 ; Canfi eld 2010 ) . Utilities in Chicago saw a 70 percent increase in the number of delinquent water bills in 2008 and implemented rate increases of 15 percent each year for the next three years (Cottrell 2008 ) . Th e rising rate of foreclosures has impacted renters; for example, in Oakland, California, many low-income tenants faced abrupt utility shutoff s as their landlords faced foreclosure in the wake of massive mortgage defaults (Grady 2008 ) .
Despite the limitations of this measure, recent data has shown that the number of houses whose water and wastewater bills exceeded EPA's designated aff ordability criteria is growing. From 2002 to 2004, the number of bills for water and wastewater services in major cities that exceeded the EPA's aff ordability criteria rose from 3 to 7 percent (Brandt 2004 ) . Th e Congressional Budget Offi ce predicts that between 10 and 20 percent of households may be spending more than 4 percent of household income on water by 2019 (CBO 2002 ) . For more information on a community campaign to ensure equitable access to aff ordable water, see the case study of Michigan Welfare Rights Organization in chapter 7: Municipal Water Use.
Another indicator of affordability is how much people spend on water as compared to other services or needs. In general, low-income residents spend a higher percent of their household income on water than wealthier residents do (Morello-Frosch et al. 2009 ). As many as one in five households face difficulties meeting "essential needs" over the course of a year, and the most common difficulty is paying utility bills (Bauman 2003 ) .
Th ere are no federal programs to assist low-income residents in covering their water bill, such as the ones that exist for telephone and energy usage. It is left to the discretion of the utility to create such a program. A survey of large utilities found that only 8 percent had a subsidy, or "lifeline" rate (Raucher 2004 ) . Given this lack of a safety net, the rising cost of drinking water is also a rising threat to the water security of low-income communities.
Urbanization: Legacies of discrimination in land-use planning perpetuate water injustices When I was a little girl, because our wetlands were of good quality, we would get all excited to run out and play. Turkey Creek had a cultural signifi cance-we couldn't use the beaches because they were segregated. We used the creek for fi shing and swimming and baptizing. But then development started coming, and it ruined the quality of our wetlands, and there was fl ooding in our streets and homes and churches.
-Rose Johnson, Turkey Creek resident and activist (Johnson, pers. comm. 2010) North Gulfport and the neighboring community of Turkey Creek, Mississippi, were founded by emancipated slaves. Th e entire area is a fl ood zone, and African American residents were relegated to the edges of the wetlands along Turkey Creek. Residents long used the creek for recreation, as nearby beaches were segregated. Th e creek slowly became contaminated as industries such as DuPont Chemical moved into the area and urban sprawl devoured the creek's wetlands and increased fl ooding in the homes of nearby residents (Ray 2004 ) . Th e wetlands would absorb water and prevent fl ooding, but as they were paved over, fl ooding worsened. Today, residents are fi ghting to create a greenway along Turkey Creek.
Urbanization-the process of urban growth-has led to a drastic increase in the amount of land covered by impervious surfaces, such as concrete. Th ese surfaces generate much larger quantities of water running off streets than the nonurbanized landscapes they replace. Th is runoff picks up the many chemicals and heavy metals that exist in urban areas, including pesticides, oil and grease, bacteria, and trash, and is one of the largest sources of water contamination today (EPA 2010a). Exacerbating runoff are combined sewage overfl ows, or CSOs, which are sewer systems built to carry both sewage and stormwater in the same pipes. Th ese systems overfl ow when there is lots of rain or snow and discharge directly into nearby water bodies, carrying many pollutants that affect health, including bacteria, viruses, and fl oating trash (EPA 2001a) .
Widespread water issues with urbanization have been caused, in large part, by the overwhelming disconnect between land-use planning policies and water planning. As the Government Accountability Offi ce notes, "most states and localities do not comprehensively assess the impacts of diff erent land uses on water quality and develop strategies to mitigate any adverse eff ects" (GAO 2001 , 6) .
Th e disconnect between land-use planning and water management maps onto legacies of discriminatory planning. Land-use planning and zoning practices determine what land uses are allowed where, including residential housing and industrial facility sites. From redlining practices, which deliberately excluded people of color from living in certain neighborhoods, to federal housing policies that encouraged suburban development at the expense of urban city centers, land use and zoning decisions have facilitated the concentration of low-income communities and communities of color in impoverished areas and near toxic facilities (NAPA 2003 ) . Ultimately, land-use planning and zoning have "segregated communities along the lines of race and class" and led to "the creation of an urban underclass that is denied access to mainstream opportunities" (Wilson, Hutson, and Mujahid 2008 , 212) .
Today, this "urban underclass" is oft en especially susceptible to the water-related problems of urbanization, ranging from overfl owing CSOs to seasonal fl ooding (EJCW 2005 ) . Case studies from communities such as Turkey Creek; West Philadelphia (Spirn 2005 Most urban runoff prevention programs are run at the state level and are voluntary. EPA efforts to regulate national stormwater permitting programs have been slow and ineffective (GAO 2007 ) . There are few incentives and resources for local governments to tackle the issue independently.
When cities do take action to address the impacts of urbanization, it can have EJ implications. In several cities, municipal plans to address CSOs have called for the construction of large wastewater treatment plants to be located in low-income communities and communities of color (Lane and Heath 2009 ) . For more on one community's struggle to ensure an equitable CSO treatment plan, please see chapter 5: Water Quality.
Th e combination of discriminatory land-use patterns and the impacts of urbanization means that water issues in a low-income community or community of color may be easily overlooked. Whereas many of the water-related impacts of urbanization are related to local planning and permitting decisions, it is also local-level planning that has infl uenced the concentration of low-income communities and communities of color into marginal urban geographies. As the EPA takes an increased role in addressing the disconnect between water and land-use planning policy, it must also address the historical and living legacies of discrimination that aff ect communities today.
Bearing the Burden: Low-income Communities and Communities of Color Pay for Industrial Development
One of the most important contributions of the EJ movement has been demonstrating how the costs of pollution that impact low-income communities and communities of color are not factored into traditional environmental decision making. Federal water policies around industrial discharge show how the environmental costs of industrial development are displaced onto these communities.
Contaminated fish
Studies from around the country have shown that many communities of color have some of the highest rates of fi sh consumption, ranging from Native American and Alaskan Natives to African Americans to Latinos to Asian and Asian American populations (OEHHA 2001 ; Corburn 2002 ; EHC 2005 ; Shilling 2009 ; Silka nd; Williams et al. 2000 ; AMAP 2009 ) . Th e EPA has found low-income communities consume signifi cantly higher amounts of both cooked and uncooked fi sh (EPA 2002) . Studies in Pennsylvania and South Carolina demonstrate that African American anglers consume up to four times the amount of fi sh as white anglers do (Weintraub and Birnbaum 2008 ) . Another study in Indiana found signifi cantly higher daily average fi sh consumption rates among anglers of color versus white anglers (Williams et al. 2000 ) . In one survey from California's Sacramento-San Joaquin Delta, 86 percent of Hmong women, 75 percent of Cambodian women, 58 percent of Vietnamese, and 57 percent of Filipino women surveyed ate sport fi sh versus 30 percent of white women (Silver et al. 2007 ).
Many fi sh today are contaminated by pollutants that bioaccumulate in their fl esh after being released into the water. Common contaminants include mercury from historic gold mining, ongoing mercury depositions from coal plants, and chemicals called persistent organic pollutants used in a variety of manufacturing processes.
Th e policy response to fi sh contamination has been one of risk avoidance, which allocates the responsibility for addressing risks to those who bear the risks (O'Neill 2007 ) . Th e EPA issues fi sh advisories to provide guidance on safe levels of consumption for contaminated fi sh. In areas with high levels of contamination in specifi c fi sh species, they recommend replacing or reducing consumption. Under the CWA, all facilities are required to obtain permits that specify the quality of water they will discharge; this is the National Pollutant Discharge Elimination System. Under the CWA's Total Maximum Daily Load program, the EPA can limit the total amount of contaminants in a particular water body. But instead of using these tools to create pollution limits in waterways with documented subsistence fi shing, the EPA ultimately places the burden of protection on low-income communities, communities of color, and other fi sh consumers (O'Neill 2007 ).
Risk avoidance also simply fails at its policy objectives when it comes to low-income communities and communities of color. Many communities have found that fi sh advisories are diffi cult to understand or are not language-appropriate (Silka nd; EJCW 2005 ) . Th e fi sh advisories are oft en based on recreational angler levels of consumption, rather than subsistence rates (Shilling 2009 ).
As the NEJAC explains, "For many communities of color, low-income communities, tribes, and other indigenous peoples, there are no real alternatives to eating and using fi sh, aquatic plants, and wildlife. For many members of these groups it is entirely impractical to 'switch' to 'substitutes' when the fi sh and other resources on which they rely have become contaminated. Th ere are numerous and oft en insurmountable obstacles to seeking alternatives (e.g., fi shing 'elsewhere, ' throwing back 'undesirable' species of fi sh, adopting diff erent preparation methods, or substituting beef, chicken or tofu)." Th e "cost" of widespread fi sh contamination, caused by private companies and government facilities, thus disproportionately is borne by low-income communities and communities of color (Gauna, O'Neill, and Rechtschaff en 2005 ) .
Lack of access to water for recreational opportunities
We all grew up in Chelsea and we didn't realize we had a river. You can't see it, you can't touch it, there are no viewpoints-just huge industries up and down the waterfront. We started to question why are all these industries in Chelsea? It became clear to us that it was because we are a low-income community of color.
-Roseann Bongiovanni, Chelsea Creek Action Group
Chelsea Creek runs into the Boston Harbor through East Boston and Chelsea, both working-class neighborhoods with large immigrant communities. An EPA investigation in partnership with community groups found that Chelsea and East Boston have significantly less access to green space than elsewhere in Boston. Working with local and national agencies, companies, and residents, community groups such as the Chelsea Creek Action Group cleaned up and redeveloped an old industrial site into the Condor Street Urban Wild Park, and they are now working to create an entire Chelsea Riverway for local residents to access the waterfront (NOAH 2006 ) . Disparities in distribution of open spaces have been well documented. Low-income communities oft en have less access to open spaces and recreational opportunities than do more affl uent communities (Timperio et al. 2007 ; Harnick 2006 ; Kibel 2007 ) . In a report mapping race, income, and park access in Los Angeles, the City Project found that the communities that had the worst access to parks were the largely nonwhite and poor communities of Central and South Los Angeles (Garcia and White 2006 ). Along many industrialized waterfronts, the adjacent low-income and predominately minority communities are eff ectively cut off from the waterfront; in the low-income, predominately Latino and African American industrial shipping area of South Bronx, New York City, the Hunts Point area has six miles of waterfront, and only 200 feet of waterfront recreation access (Sustainable South Bronx 2008 ). Research from around the country demonstrates that a lack of recreational opportunities translates into increased health problems, ranging from high rates of obesity, type II diabetes, and other diseases among low-income communities and communities of color (Wilson, Hutson, and Mujahid 2008 ) .
Natural spaces can promote physical and psychological health (Giles-Corti et al. 2005 ; Garcia and White 2006 ), and increasingly, EJ activists are working to secure access to healthy creeks and water-based recreational opportunities as a means of creating positive changes in their communities (Miller 2009 ). Even though many of the patterns of industrial development along waterways trace back to local land-use planning decisions and ordinances, the federal government can play a proactive role in not only creating strict CWA permits for industrial facilities and thus limiting pollution, but also in identifying and supporting watershed restoration projects in low-income communities and communities of color.
Energy production and water injustices
Th ere was a sludge dam holding nine billion gallons of toxic substances right above where we lived. I also watched the March Fork stream get poisoned three miles above the intake valve for the town of Sylvester, West Virginia. If we're poisoning our drinking water, we have to ask what kind of people are we? -Judy Bonds, Coal River Mountain Watch, West Virginia (qtd. in Smecker 2009 ) Community organizations such as Coal River Mountain Watch and Ohio Valley Environmental Coalition have been working to stop the impacts of coal mining in Appalachia for years. Eff orts to secure tighter water restrictions on coal mining practices face two huge barriers: the power of corporate lobbying interests, and the country's reliance on coal for electricity (Duhigg 2009c ) . Th e work and challenges of the Ohio Valley Environmental Coalition exemplify the struggle many low-income communities and communities of color face in trying to address the impacts of energy production on water resources.
Energy production and water are highly interdependent (Feeley et al. 2005 ) . Energy production is the second largest user of water in the United States, and virtually every type and phase of production requires water, from the mining of fossil fuels to the cooling water used in power plants to the transport of coal. Th is can lead to the depletion of local water sources. Not only is energy production water-intensive, it is water-polluting, especially fossil fuel plants, which dump large quantities of contaminated water used in the production process into local ecosystems (Clean Air Task Force and Th e Land and Water Fund of the Rockies 2003 ).
Th e EJ impacts of energy production are clear. In New Mexico, Navajo drinking water wells have been contaminated by uranium mines (EPA 2008) . Th roughout the West, indigenous communities have been displaced from ancestral rivers and their subsistence lifestyles destroyed for hydropower dam construction (Woefl e-Erskine 2007 ). On the Cheyenne reservation in Wyoming, coal bed methane extraction contaminates vast quantities of groundwater (Small 2005 ) . A new rush to access natural gas using a water-intensive method called hydraulic fr acturing (or "fracking") has resulted in such high levels of methane that drinking water is actually fl ammable in some communities throughout the Northeast (Duncan 2010 ) .
Energy policy, dispersed through a variety of federal agencies, has not worked in tandem with water policy (Gleick 2009 ). As calls for more integrated water and energy policy become prevalent, addressing the long-standing impacts of energy production on low-income communities and communities of color is an important starting place.
Climate change and water injustices
New Orleans has been made the ground zero of climate change.
-Dr. Myra Lewis, Deep South Center for Environmental Justice
Th e experience of Hurricane Katrina revealed the connections between climate change, EJ, and management of our water resources. As Dr. Myra Lewis, assistant director at the Deep South Center for Environmental Justice, explains, "New Orleans always had intense environmental justice issues and contamination. Katrina reset our agenda. It was a monumental failure of every level of government that was supposed to be protecting our interests." Katrina revealed how a confl uence of geographic, social, and political factors that created a situation in which low-income communities and communities of color in New Orleans were disproportionately aff ected by the disaster (Smith 2006 ) . Climate change will worsen some of the existing inequalities outlined in this chapter . For a broader discussion of climate change impacts on water resources see chapter 10: Water and Climate. In the example of Hurricane Katrina, the numerous contaminated sites and facilities near low-income communities and communities of color in Louisiana created a public health threat as fl ooding waters were polluted by toxic materials (Bullard and Wright 2009 ) . For subsistence communities relying on fi sh and other aquatic life for income, changing water temperatures and fl ows will drastically reduce these sources of livelihoods (FAO 2008 ) . In agricultural areas, changing growing conditions may increase the use of fertilizer and pesticides, risking increased contamination in rural places where small, low-income communities already struggle with polluted ground and surface water (Fougères 2007 ) . Alaskan Native communities already face accelerated erosion due to melting sea ice and heavy wave activity; 31 villages are facing relocation (GAO 2009 ).
There are two main policy responses to climate change-mitigation and adaptation. Mitigation reduces the emissions of greenhouse gases, which drive climate change. Adaptation refers to adjustments in the built environment, lifestyles, and management practices to new climate conditions. A community's ability to both mitigate and adapt to the wide-ranging impacts of climate change is influenced by their vulnerability, which depends on many factors, including income, race, class, gender, and ethnic dynamics, but also hinges on the "basic provision of health care, the livability of places, overall indicators of quality of life, and accessibility to lifelines (goods, services, emergency response personnel), capital, and political representation" (Cutter 2006 , 121) . Many low-income communities and communities of color will experience the impacts of climate change most acutely because they are the most vulnerable (Morello-Frosch et al. 2009 ).
Given this reality, from an EJ perspective, the federal government's fi rst step should be strong measures to reduce greenhouse gas emissions, which are linked to water management in several critical ways. Water management itself is energy-intensive. Water and wastewater systems account for at least 4 percent of the nation's energy use (EPRI 2002 ) , although some experts believe this number could be considerably higher. Energy costs are a major proportion of the total utility operating costs with some estimates indicating that electricity is 80 percent of the cost of water provision (WRRC 2010 ). For example, in both Arizona and California, the single largest users of electricity are massive water infrastructure projects that bring water supplies to cities such as Tucson and Los Angeles (WRRC 2010 ) . Additionally, energy use in our homes, businesses, and institutions to pump, heat, and treat water may be four times greater than that for the provision of water and wastewater systems (CEC 2005 ) .
Other proposals to curb greenhouse gas emissions perpetuate water injustices. Hydropower is oft en framed as a "clean" way of generating energy and reducing carbon emissions from use of fossil fuels, but large dams can contribute to water contamination, severely disrupt the local ecosystem, and displace communities or community resources (Leslie 2008 ) . Large-scale ethanol production, proposed as a "bio-fuel" to reduce fossil fuel dependence, has led to a host of water problems and threatened small farmers around the globe (Hauter 2008 ) . Environmental justice advocates fear proposals such as creating markets for carbon trading will exacerbate the already existing pollution in low-income communities and communities of color (Shepard and Corbin-Mark 2009 ) .
With a predicted increase in severe weather events, how the federal government prepares and assists communities aft er water-related disasters is a crucial EJ issue. "Many minorities and the poor have had greater diffi culties recovering from disasters due to less insurance, lower incomes, fewer savings, more unemployment, less access to communication channels and information, and the intensifi cation of existing poverty" (Pastor et al. 2006 , 23) . Vulnerability is compounded by disparities in government disaster preparedness, aid, relief, and recovery. Th ese range from the basic failure to provide assistance, to disaster materials issued in inappropriate languages, cultural stereotypes and racism in service provision, and unequal distribution of disaster relief and recovery assistance from local, state, and national agencies (Heberger et al. 2009 ; Pastor et al. 2006 ) .
Ultimately, for many EJ activists, moving forward means moving away from a dependence on fossil fuels. Th e Environmental Justice Leadership Forum on Climate Change, an alliance of EJ organizations working to impact the development of climate change policy in the United States, calls for "a national goal supported by legislatively dedicated resources to transition us from the fossil fuel economy to the green, clean renewable energy economy by 2020" (Shepard and Corbin-Mark 2009 ).
Underlying Causes of Water Injustices
Climate change has heightened the sense of urgency to address water injustices. However, any potential solutions for both water management issues and climate change will not be adequate if they fail to address some of the underlying inequalities in federal water policy that link the various water injustices outlined in this chapter.
Inequalities in environmental regulation and enforcement
A driving force behind much of the EJ movement has been the reality that environmental regulations are not equitably enforced. Biases in government regulation and enforcement have failed to ensure that low-income communities and communities of color receive the same environmental protections that more affl uent, white areas do (Bullard 2001 ) . In an exhaustive report examining penalties applied by the EPA, researchers found that penalties under the Resource Conservation and Recovery Act are up to 500 percent higher in white communities than in communities of color for comparable violations (Lavelle and Coyle 1992 ) . For example, petroleum refi neries along the Mississippi River, surrounded by predominantly African American communities, tend to receive smaller fi nes than refi neries in white, affl uent communities do (Lynch, Stretesky, and Burns 2004 ) .
Th e CWA is the EPA's main tool to keep water bodies free of pollution, yet illegal wastewater discharges have been routinely identifi ed as a problem (Leavitt 2007 ) and enforcement of the act in low-income communities and communities of color is not evenhanded. A recent lawsuit by African American residents in Texas documented consistent pollution of their drinking water by local oil companies, despite clean-up eff orts in neighboring, white areas (Hoff man 2007 ). In Dickinson, Tennessee, a county landfi ll is sited in the one African American community in the area, and the local well water has been poisoned by leaking hazardous materials. Even though city and county offi cials knew of the contamination, they continued permitting landfi ll operations. Additionally, they provided notifi cation and treatment to nearby white families, but not to African American residents (Bullard et al. 2007 ).
Another example is the National Priority List created under the Superfund Program to identify and clean up sites with hazardous contamination. One study demonstrated that it took 20 percent longer for Superfund sites in low-income communities and communities of color to be listed and that penalties for pollution in white communities were 46 percent higher than in nonwhite communities (Lavelle and Coyle 1992 ) . Another showed that the more people of color there are in an area, the less likely it is to receive Superfund protection (Anderton, Oakes, and Egan 1997 ; Hird 1993 ). Yet another shows that a 10 percent higher Native American population lowers the chance of being listed by a shocking 80 percent, and a 10 percent higher level of poverty decreases listing chances by 31 percent (O'Neil 2007 ).
An important mechanism at the federal level for low-income communities and communities of color is fi ling complaints with the Offi ce of Civil Rights (OCR) under Title VI of the Civil Rights Act of 1964, which prohibits any agency that receives federal funding from discrimination in services (Ringquist and Clark 1999 ) . A recent court case, however, highlights the failure of the federal government to respond to EJ complaints. In 2003, the community group Rosemere Neighborhood Association, based in Vancouver, Washington, fi led a Title VI complaint with the OCR against the City of Vancouver, Washington. Rosemere alleged that Vancouver failed to use EPA funds to address long-standing problems in 17 low-income and minority neighborhoods, including inadequate sewer services and other standard amenities found in more affl uent areas.
Over the course of six years, the organization faced retaliation by the City of Vancouver and was forced to fi le a second civil rights claim. Finally, in 2009, the Ninth Court Circuit of Appeals found that the OCR had failed to respond to Rosemere's complaints, which "bloomed into a consistent pattern of delay by the EPA." Th e court noted "that Rosemere's experience before the EPA appears, sadly and unfortunately, typical of those who appeal to OCR to remedy civil rights violations" ( Rosemere Neighborhood Association v. United States Environmental Protection Agency, 581 F. 3d 1169 , 9th Cir. 2009 .
Overlooking large sources of contamination
Eff orts to regulate nonpoint source contamination have not eff ectively addressed the root causes of the contamination or they overlook large sources. For example, the wastes from large animal facilities are technically subject to water-quality permits by the CWA, but these only apply if the facilities discharge into surface waters. Th is regulatory loophole has eff ectively left hundreds of thousands of facilities entirely unregulated (GAO 2008 ) . Even compliance and enforcement of regulations that do exist have been acknowledged by the EPA to be insuffi cient; as of 2008, less than one-third of eligible facilities even had permits (Copeland 2010 ) . Nonpoint source contamination (originating from a variety of sources), such as agricultural runoff or animal feedlots, is largely exempt from CWA regulation (ELI 2000 ; see also chapter 5: Water Quality).
Th e pork industry came to eastern North Carolina because we are black, poor, rural and have no political clout. Th e farms permitted seepage of waste into groundwater from their cesspools. Th e wells here were constructed over 50 years earlier.
Th ey were open for all kinds of contamination.
-Gary Grant, Executive Director of Concerned Citizens for Tillery
Th e injustices within water management are not simply the result of unequal enforcement of existing regulations, but also are due to a lack of policies or regulations in place that address the chronic water issues faced by low-income communities and communities of color. Concerned Citizens for Tillery in North Carolina have been fi ghting the industrial hog industry for the past decade. Hogs now outnumber residents of the state, and hog farming has been linked to elevated rates of nitrates in nearby wells (Marks 2001 ) . Aft er partnering for a study with professors at the University of North Carolina, the citizens' group found that areas with lower incomes and more African American residents had the highest numbers of hog farms (Wing, Cole, and Grant 2000 ) . Subsequent studies found similar conditions in the Mississippi hog industry (Wilson et al. 2002 ) .
Agricultural and animal facility runoff can lead to high rates of nitrates in groundwater (Harter 2009 ) . Th e EPA has a drinking water standard for nitrates, but its regulation of nutrients in both drinking water and surface water has been found to be "inadequate at both a statewide and national scale" by State-EPA Nutrient Innovations Task Group (SENITG 2009 ) . Th is type of gap results in severe health and quality-of-life risks for residents in Tillery and many other communities throughout the United States (Duhigg 2009b ) .
Groundwater protection: a glaring gap
Over half of US residents rely on groundwater for some part of their drinking water (GWTF 2007 ) , but the quality of groundwater is increasingly found to be degraded. There are many sources of contamination, and the contaminants vary widely across geographic regions, but some of the main sources are a combination of industrial discharges, hazardous facilities such as waste sites, farming operations, and runoff (EPA 1999b) .
Rural, private well owners are acutely at risk of drinking water contamination. Over 43 million people, mostly in rural areas, rely exclusively on groundwater from private, domestic wells (DeSimone, Hamilton, and Gilliom 2009 ). Incomes in rural areas are anywhere from 15 to 30 percent lower, and poverty rates 30 to 40 percent higher, than in nonmetropolitan areas (Rubin 2001 ) . A recent US Geological Survey study found that 20 percent of private wells sampled contained at least one contaminant at levels of concern to human health (DeSimone, Hamilton, and Gilliom 2009 ), but private wells are not regulated by the Safe Drinking Water Act.
Instead of an overarching federal vision for groundwater management, a fragmented array of federal laws touch on some aspect of groundwater protection or cleanup (GWPC 2006a ; see also chapter 2: Legal and Institutional Framework of Water Management). Th is actually hinders comprehensive cleanup and assessment because most of these laws are built to address a separate environmental issue, rather than groundwater (Pye and Patrick 1983 ) , and the regulations that do exist have large holes. For example, more than 50 percent of liquid hazardous waste produced in the United States is disposed of through underground wells. Th ese wells are divided into fi ve categories, known as classes, and regulated under the Safe Drinking Water Act, but there are serious defi ciencies in the regulatory program. Class V wells are the most numerous, with over 1.5 million in the country, but only one-fi ft h have permits (GWPC 2006b ). As the Groundwater Protection Council explains, "Groundwater has too oft en been taken for granted and has suff ered from a lack of emphasis on the part of local, state, and national leadership and a lack of funding for protection and research" (GWPC 2006, 4) .
Complicating groundwater management are the multiple legal frameworks governing its use. Many of these doctrines rely on strong private property doctrines, which protect, to varying degrees, the rights of landowners with property overlying aquifers to pump groundwater (Ashley and Smith 2001 ) . Th is makes groundwater quality and quantity impacts hard to control and ongoing monitoring very diffi cult.
Even when eff orts to remediate contamination are taken, as the EPA's Groundwater Task Force noted, "Groundwater cleanup activities and decisions are oft en not prioritized in a manner that would result in addressing the most pressing needs or maximizing the public health benefi t of monies spent" (GWTF 2007 ) . Th e EPA's overall failure to more proactively manage groundwater thus compounds the already existing inequalities in water regulation in low-income communities and communities of color.
Cumulative risks and impacts overlooked within federal water policy
Environmental justice activists have long pushed for a cumulative impacts model of protecting public health in environmental regulation (Bullard 2001 ) , but two major components of water-quality regulation related to public health have failed to incorporate the basic elements of cumulative impacts: the formation of drinking water standards and the industrial permitting under the CWA (NAPA 2001 ) . Neither process routinely includes the wide variety of contaminants that communities may be exposed to or the chemical interplay these contaminants may have (Gauna, O'Neill, and Rechtschaff en 2005 ) . Th ey also overlook the protection of vulnerable populations, such as children or pregnant women, even when contaminants are shown to be particularly harmful for these groups (EJCW 2005 ; NEJAC 2004 ) .
Drinking water standards are set using cost-benefi t analyses, which attempt to quantitatively assess the public health risks associated with a particular contaminant in comparison to the overall costs of fully cleaning up or regulating the contaminant (Foster 2002 ) . As noted earlier, low-income communities and communities of color are more likely to live near polluting facilities, but these disparities are not addressed in traditional cost-benefi t analyses. Environmental justice and law scholar Sheila Foster points out that this type of technical evaluation "violates most notions of equity and justice" because "many environmental issues, such as siting decisions, entail clearly diff erent distributions of net benefi ts and costs (or risks), oft en along lines of geography, income, political power, and race" (Foster 2002 , 468) .
Th eoretically, a cost-benefi t analysis is an objective means of comparison. But the process for establishing drinking water standards has been beset by industry pressure. Lobbyists have been able to secure less stringent standards by using considerable private resources to argue that the costs of regulation are too expensive, as well as bankrolling studies to argue that the health threats of a particular contaminant are minimal (Duhigg 2009d ; Corn 2009 ).
Water discharge permits required by the CWA are similarly drafted by staff who use technical methodologies and work with the polluter to create an amenable limit on discharges, rather than working with communities to identify needed protections (NAPA 2001 ) . From an EJ perspective, these quantitative methods are a way of "managing, regulating, and distributing risks-instead of protecting public health and the environment in low income and people of color communities" (Bullard et al. 2007 ) .
Supporting the social, cultural, and environmental value of water
Water rights are everything we have in our communities. Th ey are part of our history and culture, part of our livelihood.
-Janice Varela, New Mexico Acequia Association
Water has value that goes beyond economic production. It has cultural, spiritual, and social meanings (Donahue and Johnston 1998 ) . But these values have few legal or political protections (Ingram, Whiteley, and Perry 2008 ; Espeland 1998 ) , particularly in regards to water rights and increasingly, private values have crowded out these public ones. For example, the water-sharing customs of acequias, which hold water rights communally rather than privately, are integral to identity, survival, and sense of community in small, rural, Latino, and Native American towns throughout New Mexico. For more on water rights, please see chapter 2: Legal and Institutional Framework of Water Management.
Many EJ activists oppose privatization of water services because it threatens to infringe on this heritage and local water values and uses. Privatization commodifi es what many communities feel is a common resource that should be protected for overall public use (Barlow and Clarke 2001) . Furthermore, private takeover of water services has caused a host of negative impacts in low-income communities and communities of color, ranging from drastic rate increases and service shutoff s (Snitow, Kaufman, and Fox 2007 ; EJCW 2005 ) . Other types of privatization are emerging throughout the country; new "water markets" are forming that allow entities with water rights to sell water from one area to another (Klein 2007 ) . New water markets and privatization threaten to exacerbate existing water injustices as low-income communities and communities of color will not be able to access these markets (Gibler 2005 ) . Providing water services to a low-income, rural community will not be profi table.
Th e failure to integrate social and cultural values is not solely the result of private involvement. Public water agencies have also oft en failed to protect these aspects of the public interest. While growing privatization of water infrastructure worldwide prompts questions about justice by directing our attention to issues such as unfair allocation and pricing and limited public access to decision making, we also know that historically, policy failures regarding water equity have as oft en been the result of misguided government decisions to dam rivers, divert water, and buy and sell water rights in order to better benefi t the interests of the rich and powerful (Ingram, Feldman, and Whiteley 2008 ) . Th e United States' dam-building boom refl ects the ways that particular values can get lost in the calculus of federal water policy and the need to better incorporate and protect the social, environmental, and cultural values of water.
Recommendations for Federal Water Policy
Past water policy in the United States has oft en had adverse and inequitable consequences for low-income and communities of color. Although strategies to address these consequences are varied, one thing is clear: providing communities with a voice in water policy decisions-a key component in the soft path to water, and environmental issues broadly, is central to accepted principles of EJ (EJCW 2005 ) . Whether it is breaking down barriers of discrimination that bar certain communities from basic water services, or incorporating information on the cumulative impacts of pollution in a community, or recognizing the cultural value of water, the issues faced by low-income communities and communities of color must be more carefully and explicitly integrated into federal water policy. Th e EJ movement has struggled to show agencies and decision makers the importance of an open and transparent decision-making process (Cole and Foster 2001 ; Di Chiro 1996 ) . In order to begin addressing EJ in federal water policy, we must start by including the voices of those directly aff ected by the existing system of water management.
Th e following policy recommendations off er ways to address the current water injustices and, in doing so, create a more equitable, sustainable vision for federal water policy.
Fully integrate environmental justice principles into federal water-related programs and policies Many federal agencies, including the Environmental Protection Agency and Department of the Interior, already have the statutory ability to address the concerns raised by EJ communities in permitting, project review and construction, and fi nancing activities related to water. Th ere are guidance documents through the work of NEJAC and other eff orts of the Offi ce of Environmental Justice.
A more serious eff ort must be made to fully integrate EJ into federal water policy, using the benchmarks of measurable progress in eliminating disproportionate impacts in low-income communities and communities of color, as well as implementing a clear system of evaluation and accountability based on demonstrable results in a specifi ed time frame. Some of the key elements of such an eff ort to integrate EJ into federal water policy include staff positions charged with EJ assessments. For instance, federal agency staff should assess the disproportionate impacts of any proposed project, policy, or permit, ranging from CWA National Pollutant Discharge Elimination System permits to Bureau of Reclamation dam operations. In addition, methods should be developed to incorporate noneconomic water uses, such as social and cultural activities, into proposed projects, policies, or permits. Finally, the federal government should reform water quality permits and programs, such as the Underground Injection Control and the Total Maximum Daily Load programs, to be based on numeric standard that are protective of the most sensitive populations.
Set priorities for addressing water-related environmental justice issues
Addressing EJ in federal water policy requires not only revising programs to include EJ principles moving forward, but also recognizing and proactively addressing current water injustices. Federal agencies with water management authority should ensure that their programs identify communities facing disproportionate water impacts and create concrete action plans within defi ned goals and time frames to address issues. Clean-up and remediation priorities should be based on disproportionate impacts to low-income communities and communities of color within programs such as the Resource Conservation and Recovery Act or Superfund remediation. Finally, when working with community groups to develop solutions to longstanding EJ and water issues, the technical expertise of federal agencies (National Fish and Wildlife Services, Army Corps, and others) should be used. Th ese projects should use a collaborative, community-based framework to identify and implement needed actions.
Collaborate with state and local governments to address water-related environmental justice issues Given the local nature of both EJ issues and water management, and the delegation of authority to state agencies implementing federal water legislation, federal agencies must participate in related state processes to ensure EJ is adequately addressed. This can include, but is not limited to, providing leadership in working with state and local governments as well as other stakeholders to identify and prioritize issues of water and EJ concern in a specified region and coordinating with state and local governments to ensure implementation of an enhanced, standard public participation process.
Use cumulative impact assessments in water project planning and permitting considerations
For any piece of federal water policy to eff ectively integrate EJ principles, it must use a cumulative risk and impact model in decision making. Th e EPA has created a Framework for Cumulative Risk Assessment and NEJAC has issued guidance on how to most eff ectively implement such a framework. Eff orts should be undertaken within all federal agencies with water authority to implement the framework and NEJAC recommendations. Th is would include incorporating social, economic, cultural, and community health factors, particularly those involving vulnerability, into the EPA's and other waterrelated agencies' decision-making processes; assessing diverse types of discharges a facility emits and emissions from other adjacent polluters in permitting decisions; using diverse sources of information and expertise including that of communities that stand to be directly aff ected by the proposed project, program, or permit; and focusing on community-based approaches, particularly community-based participatory research and intervention.
Make water policy and governance decisions and policies more accessible and responsive to community needs NEJAC has produced many guiding documents on how to ensure adequate and meaningful public participation, including the Model Plan for Public Participation. Th e EPA, Department of Interior, Department of Agriculture, Army Corps, and other agencies that are involved in water policy should ensure the core values expressed within the model plan strategies are part of their water-related activities and take proactive steps to ensure meaningful public participation, including providing documentation in languages other than English in areas where more than 10 percent of the impacted community speaks a language other than English; facilitating ongoing opportunities for direct interaction between agency heads and communities, allocating funding for staff positions trained and dedicated to community outreach, and facilitating collaborations; and choosing arrangements for community interactions to maximize eff ective participation, assessing factors such as meeting times, locations, and translation needs.
Provide resources for community-based organizations to address water issues and facilitate public participation Organizations in low-income communities and communities of color oft en lack the resources or capacity to eff ectively resolve ongoing water issues. Community-based organizations and technical assistance providers can play a central role in ensuring meaningful involvement of aff ected community residents in environmental decision making and resolving community-based issues/concerns. Federal agencies such as the EPA, Department of Agriculture, and Army Corps should build relationships and collaborate with community-based organizations to help bridge community needs and agency eff orts to resolve water issues.
Establish an interagency groundwater protection and oversight program
Groundwater management and clean-up is currently dispersed among a variety of federal laws and legislation, ranging from administration of the Underground Injection Control program within EPA's Offi ce of Ground Water and Drinking Water to guidelines within the Resource Conservation and Recovery Act for disposal of hazardous waste near groundwater aquifers. Th is fragmented approach does not provide a comprehensive strategy for protection and management of groundwater. Steps to implement a comprehensive strategy for protection include improving data collection and assessment of threats and existing conditions within aquifers; providing support for interagency and state eff orts to protect and manage groundwater; identifying critical EJ and groundwater issues; and allocating suffi cient funding to ensure program maintenance.
Implement new fees and stricter fines on dischargers under the Clean Water Act
Th e noneconomic costs of water discharges, ranging from the contamination of fi sh to the contamination of local water bodies, are oft en borne by low-income communities and communities of color. Th e EPA should use its statutory authority to fi ne dischargers that violate National Pollutant Discharge Elimination permits and work with statedelegated authorities to ensure state agencies also use their statutory authority to strictly enforce permit violations. Such fi nes can provide funding for water needs and deter future pollution.
Recognize the Human Right to Water
Th e US Congress should pass legislation recognizing the human right to water, as recognized by the UN Human Rights Council in September 2010. Such legislation can lay the groundwork for a new ethic underlying water management across federal agencies and create an imperative for all federal government agencies to prioritize the provision of basic water resources for all Americans.
Address critical environmental justice issues with appropriate federal water funding
Addressing long-standing water injustices will require federal fi nancial support. Programs such as the Clean Water State Revolving Fund, the Safe Drinking Water Revolving Fund, and the Department of Agriculture's Rural Loan and Grant program, should be required to prioritize funding and expand current programs specifi cally for low-income communities and communities of color to fund critical water supply, water quality, and wastewater projects. Th is can be accomplished through expanding existing set-asides dedicated to small and low-income communities, creating EJ prerequisites within programs that currently lack such standards, and reducing local match requirements for grants for small-system or low-income water projects.
A second aspect to equitable federal funding is ensuring that both direct grant and loan programs and subsidy programs are not worsening water injustices. Th is requires an assessment of federal subsidy programs and identifi cation of communities eligible for subsidies. Entities receiving federal funding should be required to demonstrate collaboration with aff ected communities and ongoing eff orts to address disproportionate impacts in order to continue receiving funding. Th is would apply to programs to both grant and loan programs such as Department of Agriculture's Environmental Quality Incentives Program, State Revolving Funds, but also Bureau of Reclamation agricultural water delivery programs such as California's Central Valley Project.
Direct federal water-related climate change adaption and mitigation planning processes to identify and protect vulnerable communities Federal water policy must include eff orts to reduce the rapidly growing risks of climate change for water resources and developed water systems. Th is includes broad eff orts at all federally owned or operated infrastructure, with special attention to inequitable or disproportionately large impacts on vulnerable populations. Th is includes assessing water-and climate-related risks in EJ communities, particularly those risks related to fl ooding, water scarcity, quality threats, and sea-level rise, and developing adaptation plans with those communities.
